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Ââåäåíèå. Àêòóàëüíîñòü ïðîáëåìû
è íîðìàòèâíàÿ áàçà

Â íàñòîÿùåå âðåìÿ ïî æåëåçíûì äîðîãàì Ðîññèé-

ñêîé Ôåäåðàöèè â ìàññîâîì ïîðÿäêå ïåðåâîçÿòñÿ

îïàñíûå ãðóçû, îòíîñÿùèåñÿ êî 2-ìó è 3-ìó êëàññàì

îïàñíîñòè (â ÷àñòíîñòè, ñæèæåííûå ãàçû è ëåãêî-

âîñïëàìåíÿþùèåñÿ æèäêîñòè). Ïðè ýòîì ðóêîâîä-

ñòâóþòñÿ ñëåäóþùèìè íîðìàòèâíûìè äîêóìåíòà-

ìè: “Ïðàâèëà ïåðåâîçîê îïàñíûõ ãðóçîâ ïî æåëåç-

íûì äîðîãàì” [1], “Ïðàâèëà áåçîïàñíîñòè è ïîðÿäîê

ëèêâèäàöèè àâàðèéíûõ ñèòóàöèé ñ îïàñíûìè ãðó-

çàìè ïðè ïåðåâîçêå èõ ïî æåëåçíûì äîðîãàì” [2],

“Ïðàâèëà ïîæàðíîé áåçîïàñíîñòè íà æåëåçíîäî-

ðîæíîì òðàíñïîðòå” [3] è äð.

Îäíàêî è ïðè âûïîëíåíèè âñåõ ìåðîïðèÿòèé,

ðåãëàìåíòèðîâàííûõ íîðìàòèâíûìè äîêóìåíòàìè

[1–3], âîçíèêàþò ðàçëè÷íûå àâàðèéíûå ñèòóàöèè,

÷òî ïðèâîäèò ê íàðóøåíèþ òðåáîâàíèé ïîæàðíîé

áåçîïàñíîñòè ïåðåâîçî÷íîãî ïðîöåññà, ýêîëîãè÷å-

ñêîé áåçîïàñíîñòè è äàæå òðåáîâàíèé ïî ñîõðàíå-

íèþ çäîðîâüÿ è æèçíè ëþäåé.

Äëÿ ðåøåíèÿ âîïðîñîâ, ñâÿçàííûõ ñ îáåñïå÷åíè-

åì ïîæàðíîé áåçîïàñíîñòè ïðè ïåðåâîçêå ïîæàðî-

îïàñíûõ ãðóçîâ, Ìèíèñòåðñòâî ïóòåé ñîîáùåíèÿ

Ðîññèéñêîé Ôåäåðàöèè â 1990-õ ãîäàõ ïîñòàâèëî

çàäà÷ó ðàçðàáîòàòü íåîáõîäèìûå íîðìàòèâíûå ïðà-

âîâûå äîêóìåíòû.

Â 2002 ã. áûë ïðèíÿò Ôåäåðàëüíûé çàêîí “Î òåõ-

íè÷åñêîì ðåãóëèðîâàíèè” [4], êîòîðûì îïðåäåëÿþò-

ñÿ ñëåäóþùèå íàïðàâëåíèÿ îáåñïå÷åíèÿ áåçîïàñ-

íîñòè, àêòóàëüíûå ïðè ïåðåâîçêå îïàñíûõ ãðóçîâ

ïî æåëåçíûì äîðîãàì:
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� áåçîïàñíîñòü èçëó÷åíèé;
� áèîëîãè÷åñêàÿ áåçîïàñíîñòü;
� âçðûâîáåçîïàñíîñòü;
� ìåõàíè÷åñêàÿ áåçîïàñíîñòü;
� ïîæàðíàÿ áåçîïàñíîñòü;
� áåçîïàñíîñòü òåõíè÷åñêèõ óñòðîéñòâ, ïðèìåíÿ-

åìûõ íà îïàñíîì ïðîèçâîäñòâåííîì îáúåêòå;
� òåðìè÷åñêàÿ áåçîïàñíîñòü;
� õèìè÷åñêàÿ áåçîïàñíîñòü;
� ýëåêòðè÷åñêàÿ áåçîïàñíîñòü;
� ðàäèàöèîííàÿ áåçîïàñíîñòü.

Ôåäåðàëüíûé çàêîí “Î æåëåçíîäîðîæíîì òðàíñ-

ïîðòå â Ðîññèéñêîé Ôåäåðàöèè” (¹ 17-ÔÇ) [5] òàê-

æå ñîäåðæèò ïåðå÷åíü òðåáîâàíèé äëÿ îáåñïå÷åíèÿ

áåçîïàñíîñòè äâèæåíèÿ è ýêñïëóàòàöèè æåëåçíîäî-

ðîæíîãî òðàíñïîðòà.

Âîïðîñàì îáåñïå÷åíèÿ ïîæàðíîé áåçîïàñíîñòè

ïåðåâîçêè îïàñíûõ ãðóçîâ óäåëÿåòñÿ ïîâûøåííîå

âíèìàíèå è â ðàáîòàõ çàðóáåæíûõ ó÷åíûõ è ñïåöèà-

ëèñòîâ [6–14].

Â ðàìêàõ íàñòîÿùåé ðàáîòû íà îñíîâå ñòàòèñòè-

÷åñêèõ äàííûõ î ïîæàðîîïàñíûõ èíöèäåíòàõ, ñâÿ-

çàííûõ ñ ïåðåâîçêîé îïàñíûõ ãðóçîâ æåëåçíîäî-

ðîæíûì òðàíñïîðòîì, ÌÈÈÒ â òå÷åíèå ïîñëåäíèõ

30 ëåò ïðîâîäèë ìàñøòàáíûå òåîðåòè÷åñêèå è ýêñ-

ïåðèìåíòàëüíûå èññëåäîâàíèÿ.

Îñíîâíûå ðåçóëüòàòû èññëåäîâàíèé
ïî ïðîáëåìå ïîæàðîâçðûâîáåçîïàñíîñòè

öèñòåðí

Â ðåçóëüòàòå èññëåäîâàíèé, ïðîâîäèâøèõñÿ â

ÌÈÈÒå, áûëè ðàçðàáîòàíû ñöåíàðèè ðàçâèòèÿ ïî-

æàðîîïàñíûõ àâàðèéíûõ ñèòóàöèé ñ âàãîíàìè-öèñ-

òåðíàìè è íà èõ îñíîâå — ðàñ÷åòíûå àâàðèéíûå ðå-

æèìû ìåõàíè÷åñêîãî èëè òåïëîâîãî âîçäåéñòâèÿ íà

íèõ. Ïîëó÷åííûå â èññëåäîâàíèÿõ äàííûå ëåãëè â

îñíîâó èçìåíåíèé è äîïîëíåíèé â “Íîðìû ðàñ÷åòà

è ïðîåêòèðîâàíèÿ âàãîíîâ…” [15]. Êðîìå òîãî, áûë

ðàçðàáîòàí ñïðàâî÷íèê [16], êîòîðûé èñïîëüçóåòñÿ

òàêæå äëÿ îáó÷åíèÿ ïåðñîíàëà, îáåñïå÷èâàþùåãî

ïåðåâîçêó îïàñíûõ ãðóçîâ.

Â óêàçàííîì íàïðàâëåíèè ÌÈÈÒîì ñîâìåñòíî ñ

ÂÍÈÈÏÎ è äðóãèìè îðãàíèçàöèÿìè áûëè ñîçäàíû

ìåòîäèêè è ïðîãðàììíûå ñðåäñòâà ìîäåëèðîâàíèÿ

ïîâåäåíèÿ ïîäâèæíîãî ñîñòàâà ïðè àâàðèéíûõ ðå-

æèìàõ, ðàçðàáîòàíû è âíåäðåíû êîíñòðóêòèâíûå ðå-

øåíèÿ äëÿ îáåñïå÷åíèÿ äèíàìè÷åñêîé è ïîæàðíîé

áåçîïàñíîñòè [17–32].

Áûëè òàêæå ñïðîåêòèðîâàíû è ââåäåíû â ýêñïëó-

àòàöèþ íîâûå ìîäåëè öèñòåðí äëÿ ïåðåâîçêè ãðóçîâ

2-ãî è 3-ãî êëàññîâ îïàñíîñòè è íåêîòîðûõ äðóãèõ

ïîæàðîîïàñíûõ ãðóçîâ. Ñîçäàííûå ìîäåëè öèñòåðí

âêëþ÷àëè ðÿä íîâûõ òåõíè÷åñêèõ ñðåäñòâ îáåñïå-

÷åíèÿ áåçîïàñíîñòè:

� ýëàñòîìåðíûé ïîãëîùàþùèé àïïàðàò àâòîñöåï-

êè ñ âûñîêîé ýíåðãîåìêîñòüþ;
� çàùèòíûå ýêðàíû äëÿ çàùèòû äíèù öèñòåðí;
� ïðåäîõðàíèòåëè îò ñàìîðàñöåïà àâòîñöåïîê;
� äóãè áåçîïàñíîñòè äëÿ çàùèòû ãîðëîâèí öèñòåðí

ïðè àâàðèÿõ;
� ïðèáîðû ñëèâîíàëèâíîé, ïðåäîõðàíèòåëüíîé è

êîíòðîëüíîé àðìàòóðû äëÿ öèñòåðí 2-ãî êëàññà

îïàñíîñòè â íåñêîëüêèõ âàðèàíòàõ èñïîëíåíèÿ;
� ñëèâíîé ïðèáîð ñ òðåìÿ çàïîðíûìè óñòðîéñòâà-

ìè äëÿ öèñòåðí, ïåðåâîçÿùèõ ëåãêîâîñïëàìåíÿ-

þùèåñÿ æèäêîñòè;
� íåñêîëüêî ñèñòåì îãíåçàùèòíûõ ïîêðûòèé äëÿ

îáåñïå÷åíèÿ òåïëîèçîëÿöèè êîòëà æåëåçíîäîðîæ-

íîé öèñòåðíû ïðè ïîæàðå.

Íà ðèñ. 1 ïðåäñòàâëåíà öèñòåðíà ìîäåëè 15-9503

ÀÂÏ, ñîçäàííàÿ íà îñíîâå ðåçóëüòàòîâ îïèñàííûõ

íàó÷íûõ èññëåäîâàíèé è îñíàùåííàÿ îñíîâíûìè

òåõíè÷åñêèìè ñðåäñòâàìè îáåñïå÷åíèÿ ïîæàðíîé

áåçîïàñíîñòè.

Ðàçíîãëàñèÿ â íîðìàòèâíîé
äîêóìåíòàöèè ïî âîïðîñàì

ïîæàðîâçðûâîáåçîïàñíîñòè âàãîíîâ

Ê ñîæàëåíèþ, â òî æå âðåìÿ áûëè ðàçðàáîòàíû

íîðìàòèâíûå äîêóìåíòû, âî ìíîãîì ñâîäÿùèå íà

íåò ðàáîòó ïî îáåñïå÷åíèþ ïîæàðíîé áåçîïàñíîñòè

ïðîöåññà ïåðåâîçêè ãðóçîâ 2-ãî è 3-ãî êëàññîâ îïàñ-

íîñòè. Â ÷àñòíîñòè, â ìåæãîñóäàðñòâåííîì ñòàí-

äàðòå ÃÎÑÒ 33211–2014 “Âàãîíû ãðóçîâûå. Òðåáî-

âàíèÿ ê ïðî÷íîñòè è äèíàìè÷åñêèì êà÷åñòâàì”,

ðàçðàáîòàííîì ÎÀÎ “ÂÍÈÈÆÒ”, îòñóòñòâóåò íå-

îáõîäèìàÿ èíôîðìàöèÿ îá àâàðèéíûõ ðàñ÷åòíûõ

ðåæèìàõ ïðè ïðîåêòèðîâàíèè âàãîíîâ äëÿ ïåðåâîç-

êè îïàñíûõ ãðóçîâ. Ñëåäóåò èìåòü â âèäó, ÷òî â ñî-

îòâåòñòâèè ñ Êîíñòèòóöèåé Ðîññèéñêîé Ôåäåðàöèè

(ñò. 15, ï. 4) â ñèñòåìå ïðàâà íàøåãî ãîñóäàðñòâà

ìåæäóíàðîäíûå äîãîâîðû èìåþò ïðèîðèòåò ïåðåä

äðóãèìè çàêîíàìè â ñëó÷àå ïðîòèâîðå÷èÿ.

Êðîìå òîãî, èç ðåäàêöèè “Íîðì ðàñ÷åòà è ïðîåê-

òèðîâàíèÿ ãðóçîâûõ âàãîíîâ…” [33] áûëè èñêëþ-

÷åíû äîïîëíåíèÿ, êàñàþùèåñÿ ñöåíàðèåâ ïîæàðî-

Ðèñ. 1. Öèñòåðíà ìîäåëè 15-9503 ÀÂÏ

Fig. 1. Tank model 15-9503 WUA
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îïàñíûõ àâàðèéíûõ ñèòóàöèé. Íàêîíåö, â íîâîé

ðåäàêöèè “Ïðàâèë òåõíè÷åñêîé ýêñïëóàòàöèè æå-

ëåçíûõ äîðîã” íå ñîäåðæèòñÿ äàííûõ ïî äîïóñòè-

ìûì çíà÷åíèÿì îñåâîé è ïîãîííîé íàãðóçîê, êîòî-

ðûå ÿâëÿþòñÿ îïðåäåëÿþùèìè ïðè ïðîåêòèðîâà-

íèè âàãîíîâ.

Ðåçóëüòàòîì îòñóòñòâèÿ åäèíîé ïîëèòèêè ïðè

ïðîåêòèðîâàíèè âàãîíîâ äëÿ ïåðåâîçêè ïîæàðî-

îïàñíûõ ãðóçîâ ñòàëî ïîÿâëåíèå ìíîæåñòâà íîâûõ

ìîäåëåé âàãîíîâ, íå èìåþùèõ íåîáõîäèìîé çàùè-

òû îò ïîæàðîîïàñíûõ àâàðèé èëè ñ íåíàäëåæàùèìè

õàðàêòåðèñòèêàìè çàùèòíûõ óñòðîéñòâ.

Ýòî õîðîøî âèäíî èç àíàëèçà ñëåäóþùèõ ïðè-

ìåðîâ.

Àíàëèç ýôôåêòèâíîñòè ðàçëè÷íûõ
òåõíè÷åñêèõ ðåøåíèé ïî óñòðîéñòâàì

çàùèòû îò ïîæàðîîïàñíûõ àâàðèé

Íà ðèñ. 2 ïðèâåäåíû âàðèàíòû çàùèòíîãî ýêðà-

íà äíèùà, êîòîðûå ñîçäàíû â ðåçóëüòàòå íàó÷íûõ îáîñ-

íîâàíèé (ñì. ðèñ. 2,à) è áåç òàêîâûõ (ñì. ðèñ. 2,á –2,ã).

Èç ñðàâíåíèÿ âàðèàíòîâ íà ðèñ. 2,à è 2,á âèäåí

ïðèíöèïèàëüíûé íåäîñòàòîê âòîðîãî âàðèàíòà.

Îí çàêëþ÷àåòñÿ â òîì, ÷òî ýêðàí ïðèâàðåí íå òîëü-

êî ê ðàìå, íî è ê äíèùó êîòëà, â ðåçóëüòàòå ÷åãî â

êîòëå âîçíèêàþò äîïîëíèòåëüíûå ëîêàëüíûå íà-

ãðóçêè, êîíöåíòðàòîðû íàïðÿæåíèé è, êðîìå òîãî,

íå îáåñïå÷èâàåòñÿ çàçîð äëÿ äåôîðìàöèè ýêðàíà. Âà-

ðèàíò íà ðèñ. 2, â îòëè÷àåòñÿ íåäîñòàòî÷íîé òîëùè-

íîé ëîáîâîãî ëèñòà è óñèëåíèåì ðåáåð æåñòêîñòè

òîëüêî â íèæíåé ÷àñòè. Â âàðèàíòå íà ðèñ. 2,ã çà-

ùèòíûé ýêðàí êðåïèòñÿ ê ðàìå ñ ïîìîùüþ áîëòîâ,

÷òî òàêæå íåäîïóñòèìî èç-çà âîçìîæíîñòè èõ îñëàá-

ëåíèÿ è ïîòåðè æåñòêîñòè êðåïëåíèÿ.

Íà ðèñ. 3 ïðèâåäåíû âàðèàíòû äóã áåçîïàñ-

íîñòè. Èç ñðàâíåíèÿ ïðåäñòàâëåííûõ âàðèàíòîâ

âèäíî, ÷òî â âàðèàíòå íà ðèñ. 3,á îñíîâàíèÿ äóã

ïðèâàðåíû ê îáîëî÷êå êîòëà, ÷òî âûçûâàåò ëîêàëü-

íûå âîçäåéñòâèÿ ïðè åãî äåôîðìàöèÿõ. Ýòî èñêëþ-

÷åíî â ðàöèîíàëüíîì âàðèàíòå (ñì. ðèñ. 3,à), â êî-

òîðîì êðîíøòåéíû èìåþò äîñòàòî÷íî øèðîêóþ

ïîâåðõíîñòü îïèðàíèÿ, à äóãè êðåïÿòñÿ ê íèì ñ ïî-

ìîùüþ øàðíèðîâ. Ñåðüåçíîé îøèáêîé âàðèàíòà

íà ðèñ. 3,á ñëåäóåò ñ÷èòàòü íåäîñòàòî÷íóþ âûñîòó

äóã íàä êðûøêîé ëþêà. Êàê ïîêàçàëè ýêñïåðèìåí-

òàëüíûå èññëåäîâàíèÿ, ðàçíîñòü âûñîò äîëæíà

áûòü äîñòàòî÷íîé äëÿ òîãî, ÷òîáû ïðè àâàðèéíîì

ïàäåíèè è ïåðåêàòûâàíèè êîòëà äóãè áåçîïàñíîñòè

ïðåïÿòñòâîâàëè êðûøêå ëþêà è ïðåäîõðàíèòåëü-

íîé àðìàòóðå âçàèìîäåéñòâîâàòü ñ ïîâåðõíîñòüþ

çåìëè.

Íà ðèñ. 4 ïðèâåäåíî òåõíè÷åñêîå ðåøåíèå ïî êîí-

ñòðóêöèè ñëèâîíàëèâíîé àðìàòóðû âíóòðè êîòëà.

Äàííûé âàðèàíò èìååò ñóùåñòâåííûå ïðåèìóùåñò-

âà ïî ñðàâíåíèþ ñ òèïîâûì ðåøåíèåì. Ýòî, âî-ïåð-

âûõ, ïîâîðîò ñëèâíûõ òðóá íà 90° îòíîñèòåëüíî îñè

êîòëà, à âî-âòîðûõ, îáåñïå÷åíèå äîïîëíèòåëüíîé

æåñòêîñòè àðìàòóðû ñ ïîìîùüþ ðàñêîñîâ, ÷òî ïðå-

ïÿòñòâóåò åå äåôîðìèðîâàíèþ â ïðîöåññå àâàðèé-
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Ðèñ. 2. Âàðèàíòû êîíñòðóêöèè çà-
ùèòíîãî ýêðàíà äíèùà: à — ðà-
öèîíàëüíîå ðåøåíèå; á–ã — íå-
îáîñíîâàííûå ðåøåíèÿ

Fig. 2. Variants of the bottom shield:
a — rational decision; b, v, g — un-
reasonable decisions

Ðèñ. 3. Âàðèàíòû äóã áåçîïàñíîñòè: à — ðàöèîíàëüíîå ðå-
øåíèå; á — íåîáîñíîâàííîå ðåøåíèå

Fig. 3. Safety arc options: a — rational decision; b — unreason-
able decision
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íûõ ñîóäàðåíèé öèñòåðíû ïðè ïîâûøåííûõ ñêîðî-

ñòÿõ è óñêîðåíèÿõ.

Íà ðèñ. 5 ïðåäñòàâëåíû âàðèàíòû ïîãëîùàþùèõ

àïïàðàòîâ. Ïðîâåäåííûå èññëåäîâàíèÿ äîêàçàëè íå-

îáõîäèìîñòü ïðèìåíåíèÿ âûñîêîýíåðãîåìêèõ ýëàñ-

òîìåðíûõ ïîãëîùàþùèõ àïïàðàòîâ íà âàãîíàõ äëÿ

ïåðåâîçêè ïîæàðîîïàñíûõ ãðóçîâ. Îäíàêî íå âñå

ýëàñòîìåðíûå àïïàðàòû óäîâëåòâîðÿþò òðåáîâàíè-

ÿì áåçîïàñíîé ýêñïëóàòàöèè è íàäåæíîñòè. Àïïàðà-

òû ìîäåëåé 73ZW è èõ ìîäèôèêàöèè îáëàäàþò ðàáî-

òîñïîñîáíîñòüþ ïðè òåìïåðàòóðàõ äî ìèíóñ 60 °Ñ

è âûñîêîé ïîæàðîáåçîïàñíîñòüþ ïðè ïîïàäàíèè â

î÷àã ïîæàðà. Àïïàðàòû æå ìîäåëè ÀÏÝ-120-È è ïî-

äîáíûå èì îêàçàëèñü ïðàêòè÷åñêè íåðàáîòîñïîñîá-

íûìè èç-çà ÷àñòîãî âûõîäà èç ñòðîÿ. Ñëàáûì óçëîì

ÿâëÿåòñÿ ñàëüíèêîâîå óïëîòíåíèå, ïðè ïîâðåæäåíèè

êîòîðîãî ýëàñòîìåð âûòåêàåò èç àïïàðàòà. Êðîìå òîãî,

íàïðàâëÿþùèå áîëòû àïïàðàòà ïîäâåðæåíû èçãèáó

èç-çà íåäîñòàòî÷íîãî öåíòðèðîâàíèÿ óïîðíîé ïëèòû.

Íà ðèñ. 6 ïîêàçàí ïðåäîõðàíèòåëü îò ñàìîðàñ-

öåïà àâòîñöåïîê ïðè àâàðèéíûõ ðåæèìàõ, áåç êîòî-

ðîãî âåðîÿòåí âûõîä àâòîñöåïîê èç çàöåïëåíèÿ è,

êàê ñëåäñòâèå, óäàð â äíèùå êîòëà öèñòåðíû ñ òÿæå-

ëûìè ïîñëåäñòâèÿìè.

Íà ðèñ. 7 ïðèâåäåíû âàðèàíòû êîíñòðóêöèè ïðå-

äîõðàíèòåëüíîãî êëàïàíà íà ñëó÷àé àâàðèéíûõ òåï-

ëîâûõ âîçäåéñòâèé íà êîòåë: íà ðèñ. 7,à — êëàïàí

ñ óâåëè÷åííûì ïðîõîäíûì ñå÷åíèåì, îáåñïå÷èâà-

þùèé óïðàâëÿåìûé ñáðîñ ïðîäóêòà áåç âçðûâà öèñ-

òåðíû â î÷àãå ïîæàðà, íà ðèñ. 7,á — ñòàíäàðòíûé

êëàïàí òèïà ÄÓ-32, êîòîðûé íå îáåñïå÷èâàåò áåç-

îïàñíîãî ñáðîñà ïðîäóêòà ïðè âîçäåéñòâèè íà öèñ-

òåðíó î÷àãà ïîæàðà.

Çàêëþ÷åíèå

Ïîäâîäÿ èòîã âûøåèçëîæåííîìó, îñòàíîâèìñÿ

íà íåîáõîäèìûõ ìåðîïðèÿòèÿõ äëÿ ðåøåíèÿ ïåðå-

÷èñëåííûõ ïðîáëåì.

1. Ñëåäóåò ïðèíÿòü åäèíóþ òåõíè÷åñêóþ ïîëè-

òèêó Ðîññèéñêîé Ôåäåðàöèè ïî îáåñïå÷åíèþ áåç-

îïàñíîñòè ïåðåâîçêè ïîæàðîîïàñíûõ ãðóçîâ ïî æå-

ëåçíûì äîðîãàì.

2. Ñ ýòîé öåëüþ íåîáõîäèìî ïðèâåñòè â ñîîòâåò-

ñòâèå íîðìàòèâíóþ äîêóìåíòàöèþ, êàñàþùóþñÿ

ïåðåâîçîê ïîæàðîîïàñíûõ îïàñíûõ ãðóçîâ, ÷òîáû

ñíÿòü ïðîòèâîðå÷èÿ â òðåáîâàíèÿõ ðàçëè÷íûõ äî-

êóìåíòîâ.

Ðèñ. 4. Ðàöèîíàëüíîå
ðåøåíèå êîíñòðóêöèè
ñëèâîíàëèâíîé àðìà-
òóðû

Fig. 4. Rational solution
of the design of drain-
filling valves

Ðèñ. 5. Ìîäåëè ýëàñòîìåðíûõ ïîãëîùàþùèõ àïïàðàòîâ: à —
73ZW; á — ÀÏÝ-120-È

Fig. 5. Models of elastomeric absorbing devices: a — 73ZW;
b — APE-120-I

Ðèñ. 7. Ïðåäîõðàíèòåëüíûå êëàïàíû: à — ñ óâåëè÷åííûì ïðî-
õîäíûì ñå÷åíèåì; á — ñòàíäàðòíûé, òèïà ÄÓ-32

Fig. 7. Safety valves: a — pressure relief valve with a larger orifice;
b — standard safety valve type DU-32

Ðèñ. 6. Ïðåäîõðàíèòåëü îò ñàìîðàñöåïà àâòîñöåïîê

Fig. 6. Guard against unintentional disengagement of the auto-
matic couplers
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3. Ïåðåäàòü âîïðîñû ñîãëàñîâàíèÿ è óòâåðæäå-

íèÿ êîíñòðóêòîðñêîé äîêóìåíòàöèè îò ÎÀÎ “ÐÆÄ”

â Ìèíèñòåðñòâî òðàíñïîðòà ÐÔ.

4. Êîìïåòåíòíûå îðãàíû (Ðåãèñòð ñåðòèôèêà-

öèè íà ôåäåðàëüíîì æåëåçíîäîðîæíîì òðàíñïîðòå,

Ôåäåðàëüíîå àãåíòñòâî æåëåçíîäîðîæíîãî òðàíñ-

ïîðòà), ïî íàøåìó ìíåíèþ, äîëæíû îòêîððåêòèðî-

âàòü ñâîþ íîðìàòèâíóþ áàçó ïî ïåðåâîçêàì ïîæàðî-

îïàñíûõ ãðóçîâ, à òàêæå âîçëîæèòü îòâåòñòâåííîñòü

çà âûïîëíåíèå åå òðåáîâàíèé íà ñîîòâåòñòâóþùèå

ñòðóêòóðíûå ïîäðàçäåëåíèÿ.

5. Ñîçäàòü íåçàâèñèìóþ ýêñïåðòíóþ îðãàíèçà-

öèþ, ïîä÷èíåííóþ Ìèíèñòåðñòâó òðàíñïîðòà, â êî-

òîðóþ äîëæíû âõîäèòü êâàëèôèöèðîâàííûå ñïåöè-

àëèñòû â îáëàñòè ïîäâèæíîãî ñîñòàâà æåëåçíûõ

äîðîã è áåçîïàñíîñòè ïåðåâîçîê ïîæàðîîïàñíûõ

ãðóçîâ, âîçëîæèâ íà íåå, â ÷àñòíîñòè, ôóíêöèþ ïðî-

âåðêè òåõíè÷åñêîé äîêóìåíòàöèè íà ñîîòâåòñòâèå

ïîäâèæíîãî ñîñòàâà òðåáîâàíèÿì Ôåäåðàëüíîãî çà-

êîíà “Î òåõíè÷åñêîì ðåãóëèðîâàíèè” [4].

Ïîäîáíàÿ ýêñïåðòíàÿ îðãàíèçàöèÿ ìîæåò áûòü

ñîçäàíà íà áàçå Èíñòèòóòà òðàíñïîðòíîé òåõíèêè è

ñèñòåì óïðàâëåíèÿ ÌÈÈÒà, òàê êàê åãî ó÷åíûå èìå-

þò ìíîãîëåòíèé îïûò èññëåäîâàíèé â îáëàñòè ïðî-

åêòèðîâàíèÿ, ðàñ÷åòà è îáåñïå÷åíèÿ áåçîïàñíîñòè

âàãîíîâ äëÿ îïàñíûõ ãðóçîâ.
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ABSTRACT

Introduction. The work is devoted to the results of many years of research to ensure the fire and

explosion safety of tanks for liquefied petroleum gases, conducted by the Moscow state University of

Railways (MIIT), together with other organizations.

Methods. On the basis of statistical data, the main scenarios of emergency situations were

determined.

Experimental and theoretical studies of the behavior of tanks under emergency conditions

associated with dynamic and thermal effects were carried out. Numerous experiments were carried

out both on full-scale samples and on models using the theory of similarity. The results of the ex-

periments are used both for verification of theoretical models and for specification of parameters of

the calculation schemes.

The mathematical models developed in the framework of theoretical research were implemented

in the form of a package of computer programs and used later to select the parameters of the means of

protection.

Results. In terms of protection against thermal effects, the following were proposed: safety

valves, fire-retardant coatings, upgraded versions of control, drain and safety valves using design

solutions adopted in nuclear engineering. In particular, the use of fire-resistant coatings SGK provides

an increase of 2.5–3.5 times the time of the accident-free stay of the tank in the fire.

A new layout of the drain-filling pipes is recommended, which significantly reduces the proba-

bility of breakage of the elements of the drain-filling fittings. The design of safety arcs and nodes for

connection of arc elements with the shell is proposed.

Conclusion. On the basis of the whole complex of the conducted researches the family of tanks for

the transportation of liquefied hydrocarbon gases was developed, the production of which was carried

out at the enterprises of Russia, Ukraine, Japan, Poland.

However, there is a problem of contradictions in the regulatory documentation on the issues of fire

and explosion safety of tanks, which requires the formation of a unified technical policy in this area.

Keywords: fire safety; technical policy; hazardous goods; railway transportation; cars for dangerous

goods; tank-car boiler; protection means against fire-dangerous accidents.
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